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1 EXECUTIVE SUMMARY  

This report describes the hydraulic analysis for the proposed grading plan to mitigate the 
floodplain violation on the Arlington Motor Inn Property, in Arlington, WA. The report evaluates 
potential floodplain impacts for this project. To assess potential hydraulic impacts to the 
Stillaguamish River and adjacent tributaries, WEST modified a previously validated HEC-RAS 
model (WEST, 2017) by updating the cross sections to better represent the existing violation and 
the proposed grading on-site (grading plane created by Cascade Surveying, 2020). We simulated 
the 2-, 10-, 25-, 50-, and 100-year recurrence flow events as part of our analysis.  
 
We compared model results at all locations in the model, which includes Upper Portage Creek, 
Lower Portage Creek, South Slough, and the Stillaguamish River. The model results indicate that 
the proposed design will cause flood levels for the 25-, 50-, and 100-year flood events to increase 
that certain cross sections of Portage Creek and South Slough. Additionally, the proposed design 
will decrease water surface elevations during the 10-year. no change in water surface elevations 
during the 2-year event were observed. The hydraulic model also shows that the proposed, but 
the magnitude of the increase is negligible and no meaningful impact is expected, such as change 
to sediment transport or erosion potential. No discernable change in velocities was observed in 
any other reach for any of the modeled hydrographs. As proposed, the grading plan on the 
Arlington Motor Inn property has negligible hydraulic impact on the floodplain in the project 
area, at the I-5 crossing downstream of the site, or in any of the surrounding reaches. 
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2 INTRODUCTION  

The Arlington Motor Inn proposes to mitigate a floodplain violation in the City of Arlington. Figure 
1 shows the project location. The proposed development is located on approximately 4.7 acres 
southwest of the State Route (SR) 530 intersection with Interstate-5 (I-5), within a larger area 
known as Island Crossing. The entirety of the project site lies within the 1-percent-annual-chance 
floodplain of the Stillaguamish River, also known as the special flood hazard area. A 1-percent-
annual-chance flood has a 1-percent chance of being equaled or exceeded in any given year, and 
it is often called the base flood or 100-year flood. Figure 2 and Figure 3 shows the Federal 
Emergency Management Agency (FEMA) effective flood insurance rate maps (FIRMs) in the study 
area. The entire Island Crossing area is designated as Zone AE, which means the project is located 
in a special flood hazard area inundated by the 100-year flood and base flood elevations have 
been previously determined by FEMA. 
 
At the request of Cascade Surveying and Engineering, Inc., WEST Consultants, Inc. (WEST) 
performed an initial hydraulic analysis to evaluate potential impacts on water surface elevations 
and velocities during the 2-, 10-, 25-, 50-, and 100-year flood events. For the initial analysis, we 
revised the WEST 2017 model by updating the model geometry to better capture the project 
area, and compared existing conditions with proposed conditions. The initial analysis of the 
proposed Pilot Travel Center model results indicated that the BFE at the site was higher than the 
provided BFE of 47.0 feet. Model results indicate the BFE at the site was 48.4 feet, so the site was 
raised an additional 1.4 feet to account for the difference. These updates are incorporated in the 
model geometries used for the existing and proposed grading plan for the Arlington Motor Inn 
grading plan as well.  
 
The model results indicate that the proposed development would: (1) result in no discernable 
increase to maximum water surface elevations throughout the model domain during any of the 
modeled hydrographs, and (2) result in slight changes to channel velocities near the project, but 
no discernable increases throughout the rest of the model domain for any of the modeled 
hydrographs. However, the magnitude of the increase in velocity is negligible and no meaningful 
impact is expected, such as change to sediment transport or erosion potential. 
 
As part of the completed hydraulic analysis, WEST verified that the current model maintains the 
same level of accuracy as previous models, completed an in-depth analysis comparing existing 
and proposed conditions, completed a climate change sensitivity analysis, and completed a flood 
impact analysis. The ensuing report describes the model development and application of the 
existing and proposed conditions models, presents the results, and summarizes the negligible 
hydraulic impacts caused by the proposed development. 
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Figure 1.  Project location map
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Figure 2. Project Location FEMA effective Flood Insurance Rate Map (FIRM) 
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Figure 3: FEMA Flood Zone AE, with project site overlaid 

 

3 HYDROLOGY  

3.1 2-, 10-, 25-, 50-, AND 100-YEAR FLOODS 

For the current WEST 2021 study, we used hydrographs for the 2-, 10- 25-, 50-, and 100-year 
flood events established in the WEST 2013 and 2017 models. The WEST 2013 study used 10- and 
100-year flood hydrographs from NHC 2012 study, which were based on the PIE 2003 model. The 
unsteady flow files for the WEST 2013 study were updated to account for differences between 
the PIE 2003 and the NHC 2012 geometries. Updates include matching reach and cross section 
names that vary between models, as well as applying a steady inflow to the added South Slough 
reach. The 10- and 100-year inflow hydrographs for the WEST 2013 and WEST 2017 models are 
shown in Figure 4. These flows are applied in the model at the upstream end of the Stillaguamish 
River. Additional detail on the development of the hydrology can be found in the Floodplain 
Impact Analysis of Dwayne Lane’s Arlington Chevrolet New Dealership report (WEST, 2013). 
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Figure 4. 100-yr and 10-yr upstream inflow hydrographs for all WEST Models 

 
The inflow hydrographs of the Stillaguamish River for the 2-, 25-, and 50-year flood events were 
scaled from the 10- or 100-year flood hydrograph.  Table 1 shows the scaling factors used to 
develop the hydrographs, which were originally based on the hydrologic analysis in the 2003 
model report (Snohomish County Surface Water Management, 2003). These scaling factors were 
also used in the WEST 2013, 2017 and 2021 models. 
 
Table 1.  Scaling factor for 2-, 25-, and 50-year floods  

Event Hydrograph scaled from Scaling factor 

2-year 10-year 0.693 

25-year 10-year 1.118 

50-year 100-year 0.934 
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4 HYDRAULICS  

4.1 PREVIOUS HYDRAULIC MODELS 

A series of previous existing unsteady flow HEC-RAS hydraulic models of the Stillaguamish River 
include: (1) a model finalized in 2003 by Pacific International Engineering (PIE) and Snohomish 
County (Snohomish County Surface Water Management, 2003); a model developed by 
Northwest Hydraulic Consultants (NHC, 2012) for Snohomish County to support a habitat 
assessment of the Stillaguamish River downstream of Arlington; a model WEST adapted from the 
NHC 2012 model to evaluate any potential hydraulic impacts from the Dwayne Lane’s Arlington 
Chevrolet Dealership, hereafter referred to as the WEST 2013 model. Finally, the 2017 WEST 
model was further adapted from the WEST 2013 model to evaluate potential hydraulic impacts 
from the Pilot Travel Center Gas Station. The WEST 2013 and 2017 models were both adapted 
for the 2021 model exercise for the purpose of calibration and validation of the updated 
geometry. A brief overview of the WEST 2013 and WEST 2017 models are provided below. 
Because the WEST 2017 model is the most up-to-date model available, and the results and the 
study report have undergone peer review, we used it as the base of the analysis described in this 
report.  

4.1.1 WEST 2013 MODEL 

The WEST 2013 model includes the floodplain of the Stillaguamish River between I-5 and 
Smokey Point Boulevard and two overflow channels of the Stillaguamish River, South Slough, 
and Portage Creek. Both South Slough and Portage Creek collect local runoff during times of 
low flow in the Stillaguamish River, but during floods they carry water that spills overbank 
from the Stillaguamish River. The NHC 2012 model was used a base for the WEST 2013 model, 
and was modified in the vicinity of the Island Crossing area as follows: 

• A number of additional cross sections were added to increase the resolution of water 
surface elevations in the Island Crossing area. The geometry of these cross sections was 
extracted from the 2003/2005 LiDAR data.   

• The reach of Thomsen Slough and the inline structure on Thomsen Slough representing I-
5 was replaced with two storage areas; “Thom Lower” and “Thom Upper” (Figure 5). The 
associated geometry, including lateral structures, was also edited to reflect these 
changes. 

• The jersey barriers (Figure 6) along the center of I-5 were also included in the model.  
WSDOT installed the barriers between 2009 and 2010.  The top elevations of the barriers 
were surveyed by GFK Consulting, Inc. The small openings, or scuppers, at the bottom of 
the barriers are represented in the model geometry as a culvert with an area slightly less 
than the total area of all the openings to account for larger friction losses through 
individual openings. Figure 7 shows the representation of the openings in the HEC-RAS 
geometry.    
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Figure 5. WEST 2013 existing conditions model geometry 

 

Figure 6.  Jersey barriers along I-5 

Scuppers 
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Figure 7. Representation of I-5 traffic scuppers in HEC-RAS 

• The geometries of the I-5 South Slough culvert and the I-5 Portage Creek bridge were 
updated based on the new survey data provided by GFK Consulting, Inc.  

• The lateral structures between South Slough and Portage Creek were updated in the 
Island Crossing area based on 2003/2005 LiDAR. 
 

4.1.2 WEST 2017 MODEL 

To develop the WEST 2017 existing conditions model geometry, we used the final WEST 2013 
proposed model geometry as a basis for updating. Updates were in the vicinity of the South 
Slough and Portage Creek reaches. In the WEST 2017 existing conditions and proposed 
conditions models, the geometry in the South Slough reach from cross section (XS) 0.458 to 
XS 0.240 was refined to better capture hydraulic processes in and around the proposed Pilot 
Travel Center. Geometry updates included adding several cross sections, ineffective flow 
areas, reorienting several existing cross sections, and updating the lateral structure 
connections to reflect the new cross sections added in the reach. Figure 8 shows the 2017 
cross section orientation, with the proposed grading plan for the Pilot Travel Center laid 
underneath the cross sections. WEST then recut new cross sections using available LiDAR 
data. Particular modifications were as follows: 

• A total of 11 cross sections, including and between XS 0.458 and XS 0.244, were added or 
altered based on the proposed grading plan for the Pilot Travel Center. 

• Data within the lateral structures to the north and south of these cross sections were 
updated to incorporate the new additional cross sections, as well as the change in 
distances between these cross sections. 

• The previous additions from the WEST 2013 model, discussed in Section 4.1.1, were kept 
in place as part of the updated “existing” conditions model geometry. 

South Slough Culvert 

Top of Jersey 
Barriers 

Culvert representing flow 
through scuppers 
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Figure 8: Geometry orientation for the WEST 2017 models. Terrain is underlain to show 
reasoning for cross section placement in vicinity. 

4.2 2021 PRE-EXISTING AND EXISTING MODELS 

Because the WEST 2021 existing conditions model is more refined near the Arlington Motor Inn 
project area compared to the WEST 2013 and WEST 2017 models, our 2021 model needed to be 
verified. This was done through comparisons between the WEST 2013 existing conditions model 
results with the WEST 2021 pre-existing conditions model results. The following sections describe 
the model validation at pre-existing conditions, which represents field conditions prior to the 
construction of the Dwayne Lane Chevrolet Dealership in the Portage Creek reach. 

4.2.1 2021 PRE-EXISTING CONDITIONS MODEL GEOMETRY VALIDATION 

The WEST 2021 pre-existing conditions model uses the refined geometry orientation in the 
South Slough reach, but reverts to pre-Chevrolet Dealership conditions in the South Slough 

Pilot Travel 
Center 

Dwayne 
Lane Chevy 



 

Hydraulic Analysis for Arlington Motor Inn Property 10 WEST Consultants, Inc. 
Arlington, WA  September 23, 2021 

and Portage Creek reaches (Figure 9) for the purposes of model validation. Cross section 
elevation data are based on the 2003/2005 LiDAR in the South Slough. In all other reaches, 
cross section and lateral structure configuration remain identical to the WEST 2013 existing 
conditions model geometry (pre-Chevrolet Dealership in Portage Creek). We validated pre-
existing conditions using the December 2010 event by comparing model results against the 
previously validated WEST 2013 existing conditions model and high-water marks. 

 

 

Figure 9. 2021 Pre-Existing condition model geometry north of the South Slough 

Figure 10 shows the model results for the pre-existing condition during the December 2010 
event along the South Slough.  For comparison, the simulated maximum water surface profile 
from the WEST 2013 model is also shown. Because results from the WEST 2021 pre-existing 
model are less than 0.02 ft different from the previously validated WEST 2013 model, we 
consider the WEST 2021 model to also be validated. 

 

South Slough 
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Figure 10. Maximum water surface elevations along South Slough for December 2010 
event 

4.2.2 2021 EXISTING CONDITIONS MODEL REPRESENTATION 

To develop the WEST 2021 existing conditions model geometry, we used the final WEST 2017 
proposed model geometry, which includes Dwayne Lane’s Chevrolet Dealership and the Pilot 
Travel Center - both based on As-Built drawings - in the South Slough and Portage Creek 
reaches as a starting point. In the WEST 2021 existing conditions model, the geometry in the 
South Slough reach from cross section (XS) 0.2405 to XS 0.240 was further refined to better 
capture hydraulic processes in and around the Arlington Motor Inn property, with particular 
attention being paid to the area in the southern tip of the property where the floodplain 
violation exists, as well as the orientation of the proposed grading plan. The validated cross 
sections were updated with contour data provided by Cascade Surveying (Figure 11). Survey 
data were transformed into a usable terrain in RAS Mapper by WEST.  Geometry updates 
included adding several cross sections, ineffective flow areas, and updating the lateral 
structure connections to reflect the new cross sections added in the reach. We then recut the 
new cross sections using 2017 LiDAR and the surveyed area on the Arlington Motor Inn 
Property. The WEST 2021 existing conditions geometry represents current field conditions 
(Figure 12). 

December, 2010 High Water Marks 

WEST 2021 Pre-Existing 
Conditions Model 

WEST 2013 Model 

Smokey Point Blvd I - 5 
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Figure 11: Contour data derived from survey conducted by Cascade Surveying. This 
represents the existing (violation) conditions within the Arlington Motor Inn property. A 

full plan set is in Appendix B. 
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Figure 12. Existing (violation) conditions north of the South Slough reach. 

4.3 2021 POST VIOLATION CONDITIONS MODEL 

4.3.1 2021 MODEL REPRESENTATION 

Cascade Surveying and Engineering also provided WEST with contours of the proposed 
grading to mitigate the floodplain violation within the Arlington Motor Inn property (Figure 
13, full plan set can be found in Appendix A). WEST created and exported a ground elevation 
surface based on the contours from these drawings. Using RASMapper, WEST overlaid the 
proposed surface on top of the 2017 LiDAR data (including the Pilot Travel Center) and 
updated the revised existing conditions geometry in the WEST 2021 model geometry (Figure 
14). 

 

Arlington Motor 
Inn Property 

Pilot Travel 
Center 

Dwayne 
Lane Chevy 

Inset 
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Figure 13: Proposed site grading plan to mitigation floodplain violation. Existing contours also on plan page, as dashed line. 
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Figure 14. Post violation conditions model geometry in South Slough and Portage Creek, 
Inset is a zoomed-in representation of the violation on the property. 

  
For the proposed, post-violation conditions, WEST updated the cross-section geometry in the 
South Slough Mainstem reach from cross section (XS) 0.244 to XS 0.2400 to capture both the 
mitigation conditions in the project area. 

The southern three quarters of the wedge-shaped property (~3.4 acres) has a mean bottom 
elevation of 40.0 ft and has a raised elevation around the edges that goes up to 44.0 ft, which 
creates a compensatory storage area. The violation area, at the southern tip of the property, 
is filled to the bottom of the storage area elevation of 40.0 ft. The top one quarter of the 
property’s proposed grading plan (~1.2 acres) is raised, with a maximum elevation of 48.0 ft 
(Figure 13). 

Arlington 
Motor Inn 
Property 

Pilot Travel 
Center 

Dwayne 
Lane Chevy 

Inset 
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The compensatory storage area may increase conveyance at high flows in South Slough, 
which may help mitigate potential increases to flood elevations. The footprint of the 
compensatory storage area is approximately 3.4 acres. In the model, the compensatory 
storage area is represented in the cross-section geometry. Because the compensatory 
storage area will not convey flow over its entire depth, a permanent ineffective flow area is 
applied at an elevation based on the adjacent terrain in a fashion similar to the 2017 model 
of the Pilot Travel Center. 
 

 

Figure 15. Representative comparison of existing and proposed conditions at XS 0.2404 

4.4   RESULTS 

For this analysis, WEST compared water surface elevations and velocities in all river reaches in 
the model, however the South Slough reach encompasses the project site and Upper Portage 
Creek reach is adjacent. Therefore, these two reaches are affected more by the proposed site 
than other reaches. Figure 16 shows the simulated maximum water surface profiles along the 
South Slough for the 100-year flood event. Note that there is no discernable difference between 
the violation and post violation water surface profile line. This result is sensible due to the 
location the Arlington Motor Inn property with respect to both I-5 and the culvert that allows the 
South Slough to cross under I-5. The ineffective flow areas in upstream cross sections that are 
placed due to the culverts ineffective area prism completely cover the Arlington Motor Inn 
property; meaning water surface elevation changes due to changes in terrain are relatively 
insensitive. Table 2 shows the largest increase in the maximum water surface elevations along 
South Slough and Upper Portage Creek. The model results indicate that the maximum change in 

Existing Conditions 

Proposed Conditions 

Ineffective Flow Limits 

Bank 
Stations 
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the BFEs (100-yr WSELs) along all the reaches is 0.00 feet (to two decimal places). A summary of 
the HEC-RAS model outputs and comparisons can be found in Appendix A. 
 

 

Figure 16. Comparison of 100-year water surface elevations through the violation and 
proposed grading geometries, along the South Slough 

 
Table 2.  Maximum increase in 100-year water surface elevations between existing and 
proposed conditions for nearest reaches to project site 

River / Reach 
Maximum increase in water surface elevations 

(ft, mitigation – violation conditions) 

Portage Creek / Upper 0.00 

South Slough 0.00 

 
Table 3 shows a summary of the maximum water surface elevations at the project site in South 
Slough, from a representative cross section (XS 0.2403), for the 2-, 10-, 25-, 50-, and 100-year 
flood events. 
  

Existing Conditions Proposed Conditions 
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Table 3.  Water surface elevations at the Arlington Motor Inn Project Site, XS 0.2403 

Event 
South Slough (XS 0.2403) 

Violation 
(ft) 

Mitigation 
(ft) 

Difference 
(ft) 

2-year 37.496 37.549 +0.053 

10-year 41.237 41.232 -0.005 

25-year 45.725 45.725 0.000 

50-year 47.572 47.572 0.000 

100-year 48.364 48.364 0.000 

 
Table 4 shows a summary of model results surrounding the I-5 culvert in South Slough. 
Comparing maximum water surface elevations and velocities at two cross sections immediately 
upstream of the culvert and two cross-sections immediately downstream of the culvert during 
the 100-year event for the violation and mitigation models shows no change to the water surface 
elevation, and no change to the velocities. These model results show no hydraulic impact to the 
I-5 culvert, to the I-5 scuppers, or to the right-of-way in South Slough. 
 
Table 4. Summary of results at I-5 culvert in South Slough during 100-year event 

River Sta. 

Violation  Mitigation  Difference 

Max Water 
Surface 

Elevation 
(ft) 

Max 
Channel 
Velocity 

(ft/s) 

 

Max Water 
Surface 

Elevation 
(ft) 

Max 
Channel 
Velocity 

(ft/s) 

 

Max Water 
Surface 

Elevation 
(ft) 

Max 
Channel 
Velocity 

(ft/s) 

0.2405 48.372 0.185  48.372 0.185  0.000 0.000 

0.240 48.362 1.188  48.362 1.188  0.000 0.000 

0.1 Culvert Culvert  Culvert Culvert  Culvert Culvert 

0.087 45.635 1.234  45.635 1.234  0.000 0.000 

0.086 45.639 1.133  45.639 1.133  0.000 0.000 

 
Model results show a negligible change to both main channel and overbank mean velocities. 
Table 5 summarizes the maximum increases in channel velocities in the South Slough and Upper 
Portage Creek reaches. Appendix A contains existing and proposed conditions velocities for each 
cross section in the model and the differences between the two. In general, the proposed site 
increases conveyance over the compensatory storage compared to existing conditions, and the 
additional conveyance provides more cross-sectional area for flow to convey downstream, 
although this increase is small. This results in a very slight decrease in velocities in cross sections 
that represent the compensatory storage area (XS 0.2045 to XS 0.240). Conversely, the fill from 
the proposed project site decreases the cross-sectional area, which has an opposite effect on 
mean overbank velocities. The net influence on velocities due to the proposed site grading plan 
is negligible. 
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Table 5.  Maximum increase in channel velocity between the existing violation and proposed 
grading conditions through the South Slough reach. 

Event 
South Slough Reach 

Difference (ft/s, (mitigation - violation) 

2-year +0.057 

10-year +0.001 

25-year 0.000 

50-year 0.000 

100-year +0.010 

 
During smaller flood events, such as the 2-, 10-, and 25-year events, overbank flow from the 
Stillaguamish River travels down the South Slough reach to the project site. The overbank areas 
of South Slough and Upper Portage Creek are not activated during the 2-year event and no 
change in velocity is observed, while flow events larger than the 10-year actively use the 
overbanks. As a result, we observe that velocities increase near the project site by less than 
0.01ft/s and propagate up the South Slough and increases by a maximum of 0.057 ft/s during the 
2-year event. In general, these changes in velocities observed here effectively negligible. 
 
Alternatively, during larger flood events, such as the 50- and 100-year events, overbank flow from 
the north begins to overtop SR 530 into the project area. This additional source of overbank flow 
to the South Slough reach, combined with the flow constriction at the I-5 crossing, creates a 
backwater effect in the South Slough reach and we observe negative velocities coincident with 
the maximum water surface elevation in several cross sections. A sign of the velocity value, 
positive or negative, indicates the direction in which flow is oriented relative to the cross section. 
In our model, a positive value represents flow moving downstream and a negative value is flow 
moving upstream. Changes in velocities and water surface elevations due to the Arlington Motor 
Inn project don’t propagate upstream beyond XS 0.277. 
 
Maximum velocities near the Arlington Motor Inn property under the existing violation and 
proposed grading conditions are much lower than permissible velocities—defined as the 
maximum allowable velocities for a streambed material or vegetation type to remain stable—for 
the vegetation type in the South Slough reach. WEST performed a site visit in 2017 and noted the 
vegetation cover in the overbank and main channel areas in the South Slough (see Figure 17). In 
the South Slough, the overbank vegetation is comprised of short grasses, while the main channel 
of the South Slough consists of long grasses, shrubs, and several younger trees. Aerial imagery 
analysis of the site since 2017 provided no reason to change these assumptions. Stability 
Thresholds for Stream Restoration Materials compiles and compares several reference sources 
for permissible velocities for selected stream lining materials and suggests a range of permissible 
velocities for short native and bunch grass as 3.00 ft/s to 4.00 ft/s and 4.00 ft/s to 6.00 ft/s for 
long native grasses (Fischenich, 2001). Additionally, the King County Surface Water Design 
Manual specifies a maximum velocity of 5.00 ft/s for grass lining material (2009). 
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Figure 17: Right overbank looking downstream at the Pilot Travel center project site, before 
construction (left) and Slough Slough main channel looking upstream (right). Images were 
taken in 2017. 

No cross sections within the vicinity of the Arlington Motor Inn property, during any flow event, 
results in an exceedance of the smallest “permissible” velocity of 3.00 ft/s; the lowest of the 
velocities cited. The maximum velocity modeled was at XS 0.087, downstream of the I-5 culvert. 
Velocities there were 1.23 ft/s for both violation and mitigation model runs, this is 41% of the 
lowest permissible velocity that might be assumed as reasonable given the site conditions. 
 

5 CLIMATE CHANGE SENSITIVITY ANALYSIS  

To address concerns that the proposed site may cause significant impacts during higher peak 
flows as a results of climate change, WEST completed a climate change sensitivity analysis to 
consider any hydraulic impacts from the proposed development of the Pilot Travel Center in 
2017. WEST used the same analysis for the 2021 WEST models. WEST based its climate change 
analysis on Incorporating Climate Change into the Design of Water Crossing Structures (WDFW, 
2016). Using the methodology described in the WDFW Climate Change report (2016), WEST used 
results from the ten different climate change models to perform a weighted average that 
determines the percent change in the 100-year flow due to climate change. For the Stillaguamish 
River basin, Table 6 shows a summary of the ten model results.  
 
Table 6. Climate change model results for the Stillaguamish Basin, originally developed for 
the 2017 Pilot Travel Center Project, and adopted for this project as well. 

Model % Change in flow 

ccsm3_20_1 -1.07 

cnrm_209_1 32.69 

echam5_2_2 5.53 

echo_209_1 -0.56 

hadcm_20_2 -1.94 

hadgem1__3 19.64 
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Model % Change in flow 

ipsl_209_1 19.58 

miroc_20_2 56.58 

pcm1_209_1 6.98 

cgcm3_20_2 23.94 

 
Because of the large variability in percent change in flow due to climate change from the ten 
models, which averages to be a 16.4% increase, and considering a climate change study report 
from the University of Washington (2012) that suggests a possible increase of 20-30% in the 100-
year floods due to climate change for much of Western Washington, WEST applied a 30% 
increase to total inflows into the Stillaguamish for the climate change sensitivity analysis. We 
completed the climate change sensitivity analysis for the 10- and 100-year flood hydrographs.  
 
We ran the WEST 2021 model for the existing and proposed conditions geometry with the 
increased hydrology. Because of the increased inflows in the sensitivity analysis, HEC-RAS 
calculates a different flow distribution for the climate change hydrology compared to the study 
hydrology. As a result, we see a relative maximum increase during the 10-year event of 0.01 ft 
between existing and proposed conditions, and no increases during the 100-year event. These 
relative results indicate that there is no discernable impact from the proposed development on 
the maximum water surface elevations with increased hydrology due to climate change. 
However, the BFE at the project site increases to 51.25 feet (at XS 0.2403), a relative increase of 
2.9 feet from the BFE under the current hydrology.    
  

6 SUMMARY AND CONCLUSION  

The WEST 2013 and WEST 2017 existing unsteady flow HEC-RAS models of the Stillaguamish River 
system were modified, validated to pre-existing conditions, and updated to analyze impacts pre-
and post-floodplain violation on the Arlington Motor Inn property for the 2-, 10-, 25-, 50-, and 
100-year flood events. Model results indicate a BFE of 48.36 ft at the project site. Table 7 and 
Table 8 summarize the flood elevations and flow velocities at a select representative cross 
section through the property for both the violation and mitigation (post-floodplain violation) 
conditions. 
   
Table 7.  Flood elevation differences at project site (South Slough XS 0.2403) 

Event Violation (ft) Mitigation (ft) Difference (ft) 

2-year 37.496 37.549 0.053 

10-year 41.237 41.232 -0.006 

25-year 45.725 45.725 0.000 

50-year 47.572 47.572 0.000 

100-year 48.364 48.364 0.000 
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Table 8.  Mean total velocity differences at project site (South Slough XS 0.2403) 

Event Violation (ft/s) Mitigation (ft/s) Difference (ft/s) 

2-year 0.805 0.847 0.042 

10-year 1.199 1.198 -0.001 

25-year 1.131 1.131 0.000 

50-year 0.963 0.963 0.000 

100-year 1.170 1.180 0.010 

 
Comparisons of the maximum water surface elevations between the existing and proposed 
conditions show that the largest increase in the base flood elevations is 0.00 feet (reported to 
two decimal places) along South Slough and along the other reaches in the vicinity for all but the 
2-yr event. During the 100-year event, velocities increase in the channel near the compensatory 
storage area slightly by 0.01 ft/s; however, the mean velocity in the right overbank, through the 
Arlington Motor Inn Property, is essentially unchanged, and also much slower at 0.33 ft/s. The 
magnitude of increase is not expected to increase erosion potential or change the sediment 
transport regime in the South Slough reach. No significant change in velocity is observed in the 
surrounding reaches. Additionally, we evaluated all model locations that border SR 530 and the 
four cross sections that bound I-5 in the South Slough to assess any potential impacts on SR 530 
or I-5. No significant changes to the 100-yr BFE were found immediately upstream of the I-5 
crossing between the violation and mitigation conditions. In the cross sections that bound I-5, 
there is no significant increase to base flood elevations upstream of the crossing. In both cases, 
the maximum increase is 0.00 ft (to two decimal places). Therefore, the proposed mitigation 
grading plan will have no discernable impact on the flood levels along SR 530 or to I-5 in the South 
Slough. 

Overall, model results demonstrate that the proposed grading plan will have no discernable 
impact to water surface elevations in the Stillaguamish River system and its tributaries; 
particularly the South Slough channel. Channel velocities in the South Slough are slightly 
increased near the project site, but no impacts are expected as a result. Even considering a 
significant increase to inflows due to potential climate change impacts and comparing the relative 
differences between existing and proposed conditions, the proposed project will have negligible 
hydraulic impacts, although base flood elevations will increase as flows increase.  
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Appendix A: Model Results: Maximum Water Surface Elevations and Maximum Channel 
Velocities 
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Model Results of Maximum Water Surface Elevations (ft) 

River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Cook Slough Upper 3.463 40.935 42.564 42.902 43.149 43.29  40.935 42.564 42.902 43.149 43.29  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 3.462 40.935 42.564 42.902 43.149 43.29  40.935 42.564 42.902 43.148 43.29  0.000 0.000 0.000 0.001 0.000 

Cook Slough Upper 3.385 40.712 42.239 42.541 42.761 42.888  40.712 42.239 42.541 42.761 42.888  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 3.241 39.947 41.483 41.804 42.041 42.183  39.947 41.483 41.804 42.041 42.183  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 3.035 38.536 39.752 39.98 40.147 40.256  38.536 39.752 39.98 40.147 40.256  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 2.89 38.493 39.858 40.132 40.336 40.47  38.493 39.858 40.132 40.336 40.47  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 2.778 37.896 39.252 39.523 39.728 39.859  37.896 39.252 39.523 39.728 39.859  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 2.431 35.951 37.51 37.861 38.159 38.366  35.951 37.509 37.861 38.159 38.366  0.000 0.001 0.000 0.000 0.000 

Cook Slough Upper 2.239 35.549 37.226 37.628 37.977 38.222  35.549 37.226 37.628 37.977 38.222  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 2.01 34.25 36.04 36.516 36.911 37.18  34.25 36.04 36.516 36.911 37.18  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 1.986 33.771 35.595 36.097 36.514 36.796  33.771 35.595 36.097 36.514 36.796  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 1.971 33.747 35.562 36.064 36.48 36.763  33.747 35.562 36.064 36.48 36.763  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 1.959 33.865 35.683 36.18 36.591 36.871  33.865 35.683 36.18 36.591 36.871  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 1.944 33.866 35.698 36.199 36.614 36.896  33.866 35.698 36.199 36.614 36.896  0.000 0.000 0.000 0.000 0.000 

Cook Slough Upper 1.929 34.348 36.168 36.645 37.04 37.309  34.348 36.167 36.645 37.04 37.309  0.000 0.001 0.000 0.000 0.000 

Cook Slough Lower 1.801 34.348 36.168 36.645 37.04 37.309  34.348 36.167 36.645 37.04 37.309  0.000 0.001 0.000 0.000 0.000 

Cook Slough Lower 1.672 33.933 35.859 36.342 36.733 36.996  33.933 35.859 36.342 36.733 36.996  0.000 0.000 0.000 0.000 0.000 

Cook Slough Lower 1.351 33.521 35.537 36.027 36.414 36.673  33.521 35.537 36.026 36.414 36.673  0.000 0.000 0.001 0.000 0.000 

Cook Slough Lower 1.142 33.102 35.292 35.797 36.19 36.449  33.102 35.292 35.797 36.189 36.449  0.000 0.000 0.000 0.001 0.000 

Cook Slough Lower 0.928 32.787 35.103 35.618 36.012 36.27  32.787 35.103 35.618 36.012 36.27  0.000 0.000 0.000 0.000 0.000 

Cook Slough Lower 0.535 31.673 34.325 34.863 35.275 35.542  31.673 34.324 34.863 35.275 35.542  0.000 0.001 0.000 0.000 0.000 

Cook Slough Lower 0.5 30.989 32.63 33.007 33.293 33.482  30.989 32.63 33.007 33.293 33.482  0.000 0.000 0.000 0.000 0.000 

Cook Slough Lower 0.214 30.667 32.239 32.606 32.892 33.082  30.667 32.239 32.606 32.892 33.082  0.000 0.000 0.000 0.000 0.000 

Cook Slough Lower 0.128 30.257 31.722 32.068 32.344 32.529  30.257 31.722 32.067 32.344 32.529  0.000 0.000 0.001 0.000 0.000 
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River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Portage Creek Upper 6.202 50.702 50.706 50.706 50.8 51.358  50.702 50.706 50.706 50.8 51.358  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 6.033 48.036 47.973 47.973 49.653 51.127  48.036 47.973 47.973 49.653 51.127  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 5.821 46.593 46.568 46.857 49.65 51.126  46.593 46.568 46.857 49.65 51.126  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 5.634 45.994 45.947 46.662 49.575 51.049  45.994 45.947 46.662 49.575 51.049  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 5.49 45.762 45.728 46.463 49.306 50.787  45.762 45.727 46.463 49.306 50.787  0.000 0.001 0.000 0.000 0.000 

Portage Creek Upper 5.406 45.567 45.54 46.147 48.832 50.441  45.567 45.539 46.146 48.832 50.441  0.000 0.001 0.001 0.000 0.000 

Portage Creek Upper 5.368 45.22 45.194 45.787 48.41 49.971  45.22 45.194 45.787 48.41 49.971  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 5.202 43.761 43.733 44.351 47.348 48.733  43.761 43.732 44.351 47.348 48.733  0.000 0.001 0.000 0.000 0.000 

Portage Creek Upper 4.896 42.008 42.002 43.577 47.094 48.381  42.007 42.002 43.577 47.094 48.38  0.001 0.000 0.000 0.000 0.001 

Portage Creek Upper 4.287 39.093 39.572 43.505 47.078 48.352  39.093 39.572 43.504 47.078 48.351  0.000 0.000 0.001 0.000 0.001 

Portage Creek Upper 4.13 38.307 39.372 43.501 47.076 48.344  38.307 39.372 43.501 47.076 48.344  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.932 37.417 39.224 43.501 47.074 48.34  37.417 39.224 43.501 47.074 48.34  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.823 37.278 39.208 43.5 47.071 48.335  37.278 39.208 43.5 47.071 48.335  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.747 37.242 39.201 43.499 47.07 48.33  37.242 39.201 43.499 47.07 48.33  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.657 37.211 39.194 43.498 47.061 48.316  37.211 39.194 43.497 47.061 48.316  0.000 0.000 0.001 0.000 0.000 

Portage Creek Upper 3.64 37.209 39.19 43.493 47.029 48.287  37.209 39.19 43.493 47.029 48.287  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.612 37.196 39.188 43.492 47.015 48.28  37.196 39.187 43.492 47.015 48.28  0.000 0.001 0.000 0.000 0.000 

Portage Creek Upper 3.591 37.189 39.187 43.492 47.007 48.274  37.189 39.187 43.492 47.007 48.274  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.584 37.176 39.187 43.492 47.003 48.272  37.176 39.186 43.492 47.002 48.272  0.000 0.001 0.000 0.001 0.000 

Portage Creek Upper 3.578 37.175 39.185 43.491 46.983 48.27  37.175 39.185 43.491 46.982 48.27  0.000 0.000 0.000 0.001 0.000 

Portage Creek Upper 3.574 36.915 39.183 43.49 46.984 48.27  36.915 39.183 43.49 46.984 48.27  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.57 36.925 39.184 43.246 46.313 48.252  36.925 39.184 43.246 46.313 48.252  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.569 36.924 39.184 43.245 46.302 48.252  36.924 39.184 43.245 46.302 48.252  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.4999 36.836 39.169 42.892 44.782 45.673  36.836 39.169 42.892 44.782 45.673  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.499 36.836 39.169 42.892 44.78 45.393  36.836 39.169 42.892 44.78 45.393  0.000 0.000 0.000 0.000 0.000 
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River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Portage Creek Upper 3.481 36.82 39.169 42.914 44.92 45.639  36.82 39.169 42.914 44.92 45.639  0.000 0.000 0.000 0.000 0.000 

Portage Creek Upper 3.48 36.82 39.169 42.914 44.92 45.639  36.82 39.169 42.914 44.92 45.639  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 3.197 36.82 39.169 42.914 44.92 45.639  36.82 39.169 42.914 44.92 45.639  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 2.995 35.657 38.232 41.518 43.462 44.241  35.657 38.232 41.518 43.462 44.241  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 2.531 34.474 37.199 39.126 40.503 41.258  34.474 37.199 39.126 40.503 41.258  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 2.289 34.41 36.892 38.282 39.259 39.884  34.41 36.892 38.282 39.259 39.884  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 2.2 34.397 36.849 38.182 39.105 39.719  34.397 36.849 38.182 39.105 39.719  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 2.05 34.382 36.813 38.124 39.012 39.61  34.382 36.813 38.124 39.012 39.61  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 1.887 34.376 36.8 38.084 38.926 39.496  34.376 36.8 38.084 38.926 39.495  0.000 0.000 0.000 0.000 0.001 

Portage Creek Lower 1.533 34.371 36.781 38.022 38.791 39.31  34.371 36.781 38.022 38.791 39.31  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 1.063 34.366 36.574 37.593 38.346 38.884  34.366 36.574 37.592 38.345 38.883  0.000 0.000 0.001 0.001 0.001 

Portage Creek Lower 0.972 34.365 36.52 37.46 38.197 38.74  34.365 36.52 37.46 38.197 38.739  0.000 0.000 0.000 0.000 0.001 

Portage Creek Lower 0.865 34.364 36.473 37.349 38.07 38.612  34.364 36.473 37.349 38.07 38.612  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 0.618 34.362 36.37 37.079 37.742 38.271  34.362 36.37 37.079 37.742 38.271  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 0.468 34.355 36.198 36.709 37.144 37.46  34.355 36.198 36.709 37.144 37.46  0.000 0.000 0.000 0.000 0.000 

Portage Creek Lower 0.449 34.348 36.168 36.645 37.04 37.309  34.348 36.167 36.645 37.04 37.309  0.000 0.001 0.000 0.000 0.000 

Portage Creek Lower 0.448 34.348 36.168 36.645 37.04 37.309  34.348 36.167 36.645 37.04 37.309  0.000 0.001 0.000 0.000 0.000 

Silvana Mainstem 1.644 39.845 42.076 42.397 54.746 54.829  39.845 42.076 42.397 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 1.643 39.387 42.076 42.397 54.746 54.829  39.387 42.076 42.397 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 1.484 38.743 41.392 41.72 54.746 54.829  38.743 41.392 41.72 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 1.224 37.69 39.552 40.001 54.746 54.829  37.69 39.552 40.001 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 1.074 37.511 39.18 39.67 54.746 54.829  37.511 39.18 39.67 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 0.971 37.473 39.066 39.532 54.746 54.829  37.473 39.066 39.532 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 0.817 36.732 38.108 38.578 54.746 54.829  36.732 38.108 38.578 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 0.663 35.93 37.31 37.826 54.746 54.829  35.93 37.31 37.826 54.746 54.829  0.000 0.000 0.000 0.000 0.000 
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River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Silvana Mainstem 0.505 35.637 37.112 37.624 54.746 54.829  35.637 37.112 37.624 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 0.343 35.259 36.57 36.999 54.746 54.829  35.259 36.57 36.999 54.746 54.829  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 0.176 34.437 36.197 36.655 38.766 39.077  34.437 36.197 36.655 38.766 39.077  0.000 0.000 0.000 0.000 0.000 

Silvana Mainstem 0.151 34.348 36.168 36.645 37.04 37.309  34.348 36.167 36.645 37.04 37.309  0.000 0.001 0.000 0.000 0.000 

South Slough Mainstem 1.475 43.382 43.378 45.787 47.588 48.356  43.382 43.378 45.787 47.588 48.356  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 1.474 43.335 43.331 45.782 47.586 48.355  43.335 43.331 45.782 47.586 48.354  0.000 0.000 0.000 0.000 0.001 

South Slough Mainstem 1.302 43.263 43.259 45.774 47.584 48.353  43.263 43.259 45.774 47.584 48.353  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 1.178 41.411 41.993 45.764 47.582 48.352  41.411 41.993 45.764 47.582 48.352  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 1.04 39.648 41.368 45.757 47.581 48.351  39.648 41.368 45.757 47.581 48.351  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.963 39.563 41.352 45.756 47.58 48.35  39.563 41.352 45.756 47.58 48.35  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.855 39.442 41.331 45.754 47.58 48.35  39.442 41.331 45.754 47.58 48.35  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.724 39.314 41.313 45.753 47.579 48.35  39.314 41.313 45.753 47.579 48.349  0.000 0.000 0.000 0.000 0.001 

South Slough Mainstem 0.65 39.278 41.308 45.752 47.579 48.349  39.278 41.308 45.752 47.579 48.349  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.48 39.242 41.305 45.752 47.579 48.351  39.242 41.305 45.752 47.579 48.351  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.458 39.236 41.299 45.749 47.583 48.361  39.236 41.299 45.749 47.583 48.361  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.44 39.214 41.299 45.749 47.583 48.362  39.214 41.298 45.749 47.583 48.362  0.000 0.001 0.000 0.000 0.000 

South Slough Mainstem 0.422 39.209 41.298 45.749 47.583 48.363  39.209 41.298 45.749 47.583 48.363  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.412 39.163 41.297 45.749 47.583 48.364  39.163 41.297 45.749 47.583 48.364  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.385 39.115 41.293 45.747 47.584 48.367  39.115 41.293 45.747 47.584 48.367  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.348 39.034 41.289 45.746 47.584 48.37  39.034 41.289 45.746 47.584 48.37  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.33 38.86 41.287 45.746 47.584 48.372  38.86 41.287 45.746 47.584 48.372  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.313 38.783 41.283 45.745 47.583 48.373  38.783 41.283 45.745 47.583 48.373  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.308 38.611 41.283 45.745 47.583 48.373  38.611 41.283 45.745 47.583 48.373  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.277 38.6 41.276 45.742 47.581 48.373  38.6 41.276 45.742 47.581 48.373  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.244 37.551 41.245 45.741 47.581 48.372  37.551 41.245 45.741 47.581 48.372  0.000 0.000 0.000 0.000 0.000 
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River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

South Slough Mainstem 0.2405 37.549 41.233 45.735 47.581 48.372  37.549 41.233 45.735 47.58 48.372  0.000 0.000 0.000 0.001 0.000 

South Slough Mainstem 0.2404 37.549 41.232 45.725 47.572 48.365  37.549 41.232 45.725 47.572 48.365  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.2403 37.549 41.232 45.725 47.572 48.364  37.549 41.231 45.725 47.572 48.364  0.000 0.001 0.000 0.000 0.000 

South Slough Mainstem 0.2402 37.549 41.231 45.725 47.572 48.363  37.549 41.231 45.725 47.572 48.363  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.24 37.549 41.231 45.725 47.572 48.362  37.549 41.231 45.725 47.572 48.362  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.087 36.82 39.169 42.912 44.918 45.635  36.82 39.169 42.912 44.918 45.635  0.000 0.000 0.000 0.000 0.000 

South Slough Mainstem 0.086 36.82 39.169 42.914 44.92 45.639  36.82 39.169 42.914 44.92 45.639  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 18.003 67.184 69.724 70.393 70.91 71.216  67.183 69.724 70.393 70.91 71.216  0.001 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 18.002 67.183 69.724 70.393 70.91 71.216  67.183 69.724 70.393 70.91 71.216  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 17.857 66.513 69.023 69.666 70.142 70.417  66.513 69.023 69.666 70.142 70.417  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 17.59 65.886 68.487 69.172 69.679 69.978  65.886 68.487 69.172 69.679 69.978  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 17.327 64.793 66.99 67.581 68.005 68.26  64.793 66.99 67.581 68.005 68.26  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 17.029 63.312 65.98 66.7 67.217 67.523  63.312 65.98 66.7 67.217 67.523  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 16.691 61.585 64.529 65.33 65.948 66.324  61.585 64.529 65.33 65.948 66.324  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 16.119 60.127 63.127 63.942 64.627 65.067  60.127 63.127 63.942 64.627 65.067  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 15.722 59.365 62.431 63.259 63.976 64.449  59.365 62.431 63.259 63.976 64.449  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 15.56 58.804 61.746 62.549 63.274 63.765  58.804 61.746 62.549 63.274 63.765  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 15.209 57.279 59.971 60.681 61.268 61.657  57.279 59.971 60.681 61.268 61.657  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 14.786 55.616 58.509 59.192 59.776 60.16  55.616 58.509 59.192 59.776 60.16  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 14.539 54.599 57.618 58.338 58.967 59.378  54.599 57.618 58.338 58.967 59.378  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 14.5 54.182 57.293 58.059 58.715 59.139  54.182 57.293 58.059 58.714 59.139  0.000 0.000 0.000 0.001 0.000 

Stillaguamish Arly to I5 14.252 53.166 56.225 57.032 57.7 58.117  53.166 56.225 57.032 57.7 58.117  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 13.962 51.85 54.586 55.341 55.962 56.34  51.85 54.586 55.341 55.962 56.34  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 13.561 50.13 52.546 53.138 53.603 53.874  50.13 52.546 53.138 53.603 53.874  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 13.13 48.699 51.062 51.622 52.059 52.31  48.699 51.062 51.622 52.059 52.31  0.000 0.000 0.000 0.000 0.000 
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River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Stillaguamish Arly to I5 12.848 47.717 50.077 50.636 51.075 51.329  47.717 50.076 50.636 51.075 51.329  0.000 0.001 0.000 0.000 0.000 

Stillaguamish Arly to I5 12.607 46.767 49.081 49.645 50.096 50.359  46.767 49.081 49.645 50.096 50.359  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 12.228 45.965 48.353 48.937 49.397 49.663  45.965 48.353 48.937 49.397 49.663  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 11.863 44.621 47.657 48.405 48.972 49.292  44.621 47.657 48.405 48.972 49.292  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 11.508 42.967 45.388 45.979 46.428 46.678  42.967 45.388 45.979 46.428 46.678  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 11.419 41.989 43.841 44.234 44.518 44.677  41.989 43.841 44.234 44.518 44.677  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 11.238 41.105 42.772 43.11 43.354 43.492  41.105 42.772 43.11 43.354 43.492  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Arly to I5 11.175 40.935 42.564 42.902 43.149 43.29  40.935 42.564 42.902 43.149 43.29  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 11.092 40.935 42.564 42.902 43.149 43.29  40.935 42.564 42.902 43.149 43.29  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 11.091 40.935 42.564 42.902 43.148 43.29  40.935 42.564 42.902 43.148 43.29  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 10.987 40.481 41.974 42.303 42.546 42.688  40.481 41.974 42.303 42.546 42.688  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 10.809 39.957 41.261 41.569 41.803 41.941  39.957 41.261 41.569 41.803 41.941  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 10.458 39.394 40.724 41.036 41.273 41.414  39.394 40.724 41.036 41.273 41.413  0.000 0.000 0.000 0.000 0.001 

Stillaguamish Upper 10.284 39.033 40.428 40.761 41.014 41.165  39.033 40.428 40.761 41.014 41.165  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 10.114 38.627 40.052 40.404 40.674 40.835  38.627 40.052 40.404 40.674 40.835  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 9.76 37.819 39.508 39.967 40.317 40.525  37.819 39.508 39.967 40.317 40.524  0.000 0.000 0.000 0.000 0.001 

Stillaguamish Upper 9.414 37.213 38.78 39.304 39.724 39.984  37.213 38.78 39.304 39.724 39.984  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 9.248 36.885 38.321 38.843 39.418 39.57  36.885 38.321 38.843 39.418 39.57  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 8.991 35.761 37.843 38.394 38.855 39.128  35.761 37.843 38.394 38.855 39.128  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 8.727 34.947 36.609 37.079 37.482 37.751  34.947 36.609 37.079 37.482 37.751  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 8.341 34.313 35.543 35.919 36.27 36.513  34.313 35.543 35.919 36.27 36.513  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 8.095 33.801 34.927 35.26 35.568 35.779  33.801 34.927 35.26 35.568 35.779  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 7.918 33.436 34.554 34.871 35.16 35.356  33.436 34.554 34.871 35.16 35.356  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 7.759 33.009 34.033 34.306 34.546 34.704  33.009 34.033 34.306 34.546 34.704  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 7.717 32.893 33.904 34.17 34.398 34.547  32.893 33.904 34.17 34.398 34.547  0.000 0.000 0.000 0.000 0.000 
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River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Stillaguamish Upper 7.536 32.75 33.795 34.07 34.307 34.461  32.75 33.795 34.07 34.307 34.461  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 7.241 32.221 33.324 33.618 33.866 34.026  32.221 33.324 33.618 33.866 34.026  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 7.08 31.836 32.998 33.306 33.568 33.741  31.836 32.998 33.306 33.568 33.741  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 6.903 31.505 32.801 33.138 33.427 33.618  31.505 32.801 33.138 33.427 33.618  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 6.734 31.252 32.652 33.011 33.32 33.526  31.252 32.652 33.011 33.32 33.526  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 6.472 30.69 32.113 32.463 32.755 32.952  30.69 32.113 32.463 32.755 32.952  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 6.394 30.218 31.652 31.984 32.249 32.426  30.218 31.652 31.984 32.249 32.426  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 6.344 30.286 31.75 32.095 32.374 32.561  30.286 31.75 32.095 32.374 32.561  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 6.297 30.257 31.722 32.068 32.344 32.529  30.257 31.722 32.068 32.344 32.529  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Upper 6.296 30.257 31.722 32.068 32.344 32.529  30.257 31.722 32.067 32.344 32.529  0.000 0.000 0.001 0.000 0.000 

Stillaguamish Norman Rd 6.102 30.257 31.722 32.068 32.344 32.529  30.257 31.722 32.067 32.344 32.529  0.000 0.000 0.001 0.000 0.000 

Stillaguamish Norman Rd 6.101 30.186 31.506 31.799 32.031 32.184  30.186 31.506 31.799 32.031 32.184  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 5.735 29.51 30.68 30.928 31.122 31.249  29.51 30.68 30.928 31.122 31.249  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 5.457 28.676 29.681 29.887 30.046 30.15  28.676 29.681 29.887 30.046 30.15  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 5.117 27.578 28.391 28.552 28.675 28.755  27.578 28.39 28.552 28.674 28.755  0.000 0.001 0.000 0.001 0.000 

Stillaguamish Norman Rd 4.932 27.357 28.144 28.299 28.417 28.494  27.357 28.144 28.299 28.417 28.494  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 4.782 26.914 27.633 27.77 27.874 27.941  26.914 27.633 27.77 27.874 27.941  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 4.417 25.861 26.537 26.665 26.762 26.824  25.861 26.537 26.665 26.762 26.824  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 4.219 25.466 26.12 26.242 26.335 26.395  25.466 26.12 26.242 26.335 26.395  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 3.968 24.589 25.123 25.218 25.289 25.334  24.589 25.123 25.218 25.289 25.334  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 3.69 23.747 24.23 24.315 24.377 24.418  23.747 24.23 24.315 24.377 24.417  0.000 0.000 0.000 0.000 0.001 

Stillaguamish Norman Rd 3.242 21.902 22.327 22.4 22.453 22.488  21.902 22.327 22.399 22.453 22.488  0.000 0.000 0.001 0.000 0.000 

Stillaguamish Norman Rd 2.931 20.485 20.877 20.943 20.991 21.022  20.485 20.877 20.943 20.991 21.022  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 2.868 20.332 20.712 20.776 20.823 20.852  20.332 20.712 20.776 20.823 20.852  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 2.524 19.129 19.473 19.53 19.571 19.598  19.129 19.473 19.53 19.571 19.598  0.000 0.000 0.000 0.000 0.000 
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River Reach River Sta 
Existing (Violation) Max WSE (ft)  Proposed (mitigation) Conditions Max WSE (ft)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Stillaguamish Norman Rd 2.09 17.503 17.871 17.932 17.977 18.005  17.503 17.871 17.932 17.977 18.005  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 2.06 17.152 17.518 17.579 17.624 17.653  17.152 17.518 17.579 17.624 17.653  0.000 0.000 0.000 0.000 0.000 

Stillaguamish Norman Rd 1.967 16.797 17.186 17.251 17.299 17.329  16.797 17.186 17.251 17.298 17.329  0.000 0.000 0.000 0.001 0.000 

Thomsen Slough Mainstem 1.632 40.543 40.571 40.758 40.853 41.014  40.543 40.571 40.758 40.853 41.014  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 1.631 40.508 40.508 40.704 40.813 40.976  40.508 40.508 40.704 40.813 40.976  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 1.49 39.216 39.98 40.35 40.59 40.786  39.216 39.98 40.35 40.59 40.786  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 1.34 36.941 39.602 40.06 40.379 40.617  36.941 39.602 40.06 40.379 40.617  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 1.273 36.69 39.12 39.512 39.793 40.064  36.69 39.12 39.512 39.793 40.064  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 1.149 35.962 38.265 38.582 38.861 39.222  35.962 38.265 38.582 38.861 39.222  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 1.02 35.884 38.074 38.414 38.765 39.188  35.884 38.074 38.414 38.765 39.188  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 0.821 35.882 37.996 38.339 38.726 39.178  35.882 37.996 38.339 38.726 39.178  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 0.654 35.837 37.719 38.072 38.587 39.066  35.837 37.719 38.072 38.587 39.066  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 0.527 35.79 37.444 37.761 38.27 38.692  35.79 37.444 37.761 38.27 38.692  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 0.325 35.271 36.831 37.246 37.731 38.118  35.271 36.831 37.246 37.731 38.118  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 0.151 34.678 36.333 36.906 37.438 37.848  34.678 36.333 36.906 37.438 37.848  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 0.017 34.226 35.954 36.545 37.034 37.426  34.226 35.954 36.545 37.034 37.426  0.000 0.000 0.000 0.000 0.000 

Thomsen Slough Mainstem 0.016 34.206 35.93 36.519 37.011 37.404  34.206 35.93 36.519 37.011 37.404  0.000 0.000 0.000 0.000 0.000 
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Model Results of Maximum Velocities (ft/s) 

River Reach River Sta 
Existing (Violation) Conditions Max Vel (ft/s)  Proposed (Mitigation) Conditions Max Vel (ft/s)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Cook Slough Upper 3.463 4.77 5.95 6.32 6.58 6.74  4.77 5.95 6.32 6.58 6.74  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 3.462 4.77 5.95 6.32 6.58 6.74  4.77 5.95 6.32 6.58 6.74  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 3.385 4.95 6.24 6.65 6.95 7.11  4.95 6.24 6.65 6.95 7.11  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 3.241 6.32 7.27 7.54 7.74 7.84  6.32 7.27 7.54 7.74 7.84  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 3.035 7.54 8.74 9.07 9.31 9.44  7.54 8.74 9.07 9.31 9.44  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 2.89 4.65 5.12 5.25 5.34 5.37  4.65 5.12 5.25 5.34 5.37  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 2.778 6.36 6.82 6.94 7.02 7.06  6.36 6.82 6.94 7.02 7.06  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 2.431 8.14 8.28 8.25 8.17 8.08  8.14 8.28 8.25 8.17 8.08  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 2.239 6.24 6.21 6.11 5.97 5.84  6.24 6.21 6.11 5.97 5.84  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 2.01 7.82 7.79 7.64 7.5 7.41  7.82 7.79 7.64 7.5 7.41  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 1.986 9.19 9.17 8.98 8.82 8.71  9.19 9.17 8.98 8.82 8.71  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 1.971 8.82 8.81 8.64 8.49 8.39  8.82 8.81 8.64 8.49 8.39  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 1.959 8.09 8.07 7.92 7.78 7.69  8.09 8.07 7.92 7.78 7.69  0.00 0.00 0.00 0.00 0.00 

Cook Slough Upper 1.944 7.74 7.69 7.54 7.4 7.3  7.74 7.7 7.54 7.4 7.3  0.00 -0.01 0.00 0.00 0.00 

Cook Slough Upper 1.929 4.85 4.87 4.79 4.72 4.67  4.85 4.87 4.79 4.72 4.67  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 1.801 5.87 5.94 5.94 6.02 6.09  5.87 5.94 5.94 6.02 6.09  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 1.672 6 5.72 5.75 5.84 5.94  6 5.72 5.75 5.84 5.94  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 1.351 4.01 3.72 3.74 3.8 3.85  4.01 3.72 3.74 3.8 3.85  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 1.142 5.15 4.4 4.35 4.37 4.41  5.15 4.4 4.35 4.37 4.41  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 0.928 4.73 4 3.96 4 4.05  4.73 4 3.96 4 4.05  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 0.535 6.47 5.95 5.96 5.96 5.97  6.47 5.95 5.96 5.96 5.97  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 0.5 7.11 8.19 8.44 8.6 8.71  7.11 8.19 8.44 8.6 8.71  0.00 0.00 0.00 0.00 0.00 

Cook Slough Lower 0.214 3.16 3.57 3.66 3.71 3.74  3.16 3.57 3.66 3.71 3.74  0.00 0.00 0.00 0.00 0.00 
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River Reach River Sta 
Existing (Violation) Conditions Max Vel (ft/s)  Proposed (Mitigation) Conditions Max Vel (ft/s)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Cook Slough Lower 0.128 5.85 6.79 6.99 7.1 7.16  5.85 6.79 6.99 7.1 7.16  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 6.202 1.64 2.37 2.37 1.98 0.76  1.64 2.37 2.37 1.98 0.76  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 6.033 1.03 0.89 0.89 0.09 0.05  1.03 0.89 0.89 0.09 0.05  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 5.821 0.67 0.63 0.38 0.05 0.03  0.67 0.63 0.38 0.05 0.03  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 5.634 0.8 0.59 0.54 0.94 1.12  0.8 0.59 0.54 0.94 1.12  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 5.49 0.8 0.79 1.05 2.01 2.29  0.8 0.79 1.05 2.01 2.29  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 5.406 1.2 1.18 1.49 2.74 2.65  1.2 1.18 1.49 2.74 2.65  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 5.368 1.87 1.86 2.07 3.31 4.52  1.87 1.86 2.07 3.31 4.52  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 5.202 1.23 1.22 1.5 1.5 2.09  1.23 1.22 1.5 1.5 2.09  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 4.896 1.12 0.74 0.42 0.44 0.65  1.12 0.74 0.42 0.44 0.65  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 4.287 0.96 0.68 0.26 0.24 0.45  0.96 0.68 0.26 0.24 0.45  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 4.13 1.43 0.83 0.07 0.15 0.27  1.43 0.83 0.07 0.15 0.27  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.932 0.95 0.5 0.08 0.18 0.32  0.95 0.5 0.08 0.18 0.32  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.823 0.32 0.19 0.11 0.37 0.52  0.32 0.19 0.11 0.37 0.52  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.747 0.44 0.37 0.18 0.34 0.6  0.44 0.37 0.18 0.34 0.6  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.657 0.29 0.25 0.18 0.67 0.91  0.29 0.25 0.18 0.67 0.91  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.64 0.23 0.2 0.16 0.64 0.79  0.23 0.2 0.16 0.64 0.79  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.612 0.36 0.32 0.24 1.07 1.05  0.36 0.32 0.24 1.07 1.05  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.591 0.27 0.27 0.2 1.00 0.99  0.27 0.27 0.2 1.00 0.99  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.584 0.26 0.25 0.2 1.05 0.99  0.26 0.25 0.2 1.05 0.99  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.578 0.35 0.35 0.28 1.53 1.12  0.35 0.35 0.28 1.53 1.12  0.00 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.574 1.54 0.45 0.34 1.7 0.86  1.52 0.45 0.34 1.7 0.86  0.02 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.57 1.03 0.32 2.65 5.11 1.62  1.00 0.32 2.65 5.11 1.62  0.03 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.569 1.03 0.32 2.65 5.15 1.63  1.00 0.32 2.65 5.15 1.63  0.03 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.4999 0.98 0.3 2.54 5.54 6.92  0.95 0.3 2.54 5.54 6.92  0.03 0.00 0.00 0.00 0.00 
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River Reach River Sta 
Existing (Violation) Conditions Max Vel (ft/s)  Proposed (Mitigation) Conditions Max Vel (ft/s)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Portage Creek Upper 3.499 0.98 0.3 2.54 5.54 7.12  0.95 0.3 2.54 5.54 7.12  0.03 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.481 0.46 0.13 0.99 2.1 2.68  0.45 0.13 0.99 2.1 2.68  0.01 0.00 0.00 0.00 0.00 

Portage Creek Upper 3.48 0.46 0.13 0.98 2.1 2.67  0.45 0.13 0.98 2.1 2.67  0.01 0.00 0.00 0.00 0.00 

Portage Creek Lower 3.197 1.45 1.49 2.35 2.89 3.02  1.47 1.49 2.35 2.89 3.02  -0.02 0.00 0.00 0.00 0.00 

Portage Creek Lower 2.995 1.01 1.08 1.86 2.34 2.48  1.01 1.08 1.86 2.34 2.48  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 2.531 0.41 1 2.02 2.92 3.37  0.41 1.00 2.02 2.92 3.37  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 2.289 0.29 0.93 1.88 2.39 2.53  0.29 0.93 1.88 2.39 2.53  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 2.2 0.41 0.85 1.09 1.42 1.57  0.41 0.85 1.09 1.42 1.57  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 2.05 0.21 0.24 0.44 0.68 0.82  0.21 0.24 0.44 0.68 0.82  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 1.887 0.18 0.42 0.82 1.28 1.53  0.18 0.42 0.82 1.28 1.53  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 1.533 0.1 0.21 0.44 0.7 0.87  0.1 0.21 0.44 0.7 0.87  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 1.063 0.17 1.54 2.33 2.41 2.36  0.17 1.54 2.33 2.41 2.36  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 0.972 0.12 1.03 1.7 1.9 1.94  0.12 1.03 1.7 1.9 1.94  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 0.865 0.12 0.9 1.46 1.65 1.69  0.12 0.9 1.46 1.65 1.69  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 0.618 0.11 0.95 1.71 2.02 2.15  0.11 0.95 1.71 2.02 2.15  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 0.468 0.34 1.8 2.62 3.37 3.97  0.34 1.8 2.62 3.37 3.97  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 0.449 0.4 2.29 3.49 4.66 5.64  0.4 2.29 3.49 4.66 5.64  0.00 0.00 0.00 0.00 0.00 

Portage Creek Lower 0.448 0.4 2.29 3.49 4.66 5.64  0.4 2.29 3.49 4.66 5.64  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 1.644 0.01 0.03 0.03 0.01 0.01  0.01 0.03 0.03 0.01 0.01  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 1.643 0.06 0.03 0.03 0.01 0.01  0.06 0.03 0.03 0.01 0.01  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 1.484 0.83 2.06 2.14 0.01 0.01  0.83 2.06 2.14 0.01 0.01  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 1.224 1.04 2.05 2.02 0 0  1.04 2.05 2.02 0 0  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 1.074 0.35 0.61 0.7 0 0  0.35 0.61 0.7 0 0  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 0.971 0.52 0.91 1.02 0 0  0.52 0.91 1.02 0 0  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 0.817 1.54 1.94 1.99 0 0  1.54 1.94 1.99 0 0  0.00 0.00 0.00 0.00 0.00 
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River Reach River Sta 
Existing (Violation) Conditions Max Vel (ft/s)  Proposed (Mitigation) Conditions Max Vel (ft/s)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Silvana Mainstem 0.663 0.75 0.7 0.72 0 0  0.75 0.7 0.72 0 0  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 0.505 0.83 1.02 1.14 0.01 0.01  0.83 1.02 1.14 0.01 0.01  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 0.343 1.17 1.78 2.02 0.01 0.01  1.17 1.78 2.02 0.01 0.01  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 0.176 0.83 0.55 0.32 0.25 0.39  0.83 0.55 0.32 0.25 0.39  0.00 0.00 0.00 0.00 0.00 

Silvana Mainstem 0.151 0.68 1.14 0.72 0.43 -0.03  0.69 1.14 0.72 0.43 -0.04  -0.01 0.00 0.00 0.00 0.01 

South Slough Mainstem 1.475 0.85 0.85 0.42 0.28 0.26  0.85 0.85 0.42 0.28 0.26  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 1.474 0.86 0.86 0.43 0.28 0.26  0.86 0.86 0.43 0.28 0.26  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 1.302 0.42 0.42 0.22 0.14 0.13  0.42 0.42 0.22 0.14 0.13  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 1.178 2.53 1.69 0.29 0.17 0.15  2.53 1.7 0.29 0.17 0.15  0.00 -0.01 0.00 0.00 0.00 

South Slough Mainstem 1.04 0.65 0.37 0.14 0.09 0.08  0.65 0.37 0.14 0.09 0.08  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.963 0.79 0.4 0.15 0.11 0.1  0.79 0.4 0.15 0.11 0.1  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.855 0.73 0.39 0.16 0.12 0.11  0.73 0.39 0.16 0.12 0.11  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.724 0.55 0.34 0.12 0.05 -0.12  0.55 0.34 0.12 0.05 -0.12  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.65 0.28 0.22 0.1 0.01 -0.28  0.28 0.22 0.1 0.01 -0.28  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.48 0.11 0.09 0.04 -0.11 -0.35  0.11 0.09 0.04 -0.11 -0.35  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.458 0.14 0.11 0.05 -0.13 -0.43  0.14 0.11 0.05 -0.13 -0.43  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.44 0.2 0.13 0.05 -0.12 -0.45  0.2 0.13 0.05 -0.12 -0.45  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.422 0.32 0.18 0.07 -0.13 -0.47  0.32 0.18 0.07 -0.13 -0.47  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.412 0.57 0.19 0.08 -0.11 -0.44  0.57 0.19 0.08 -0.11 -0.44  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.385 0.54 0.33 0.27 0 -0.48  0.54 0.33 0.27 0 -0.48  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.348 0.37 0.25 0.22 0 -0.41  0.37 0.25 0.22 0 -0.41  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.33 0.87 0.25 0.22 0.04 -0.31  0.87 0.25 0.22 0.04 -0.31  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.313 0.78 0.36 0.2 0.08 -0.22  0.78 0.36 0.2 0.08 -0.22  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.308 0.5 0.28 0.25 0.19 -0.04  0.5 0.28 0.25 0.19 -0.04  0.00 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.277 0.37 0.35 0.41 0.39 0.16  0.37 0.35 0.41 0.39 0.16  0.00 0.00 0.00 0.00 0.00 
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River Reach River Sta 
Existing (Violation) Conditions Max Vel (ft/s)  Proposed (Mitigation) Conditions Max Vel (ft/s)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

South Slough Mainstem 0.244 0.86 0.84 0.2 0.12 0.15  0.91 0.84 0.2 0.12 0.15  -0.05 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.2405 0.8 1.18 0.99 0.65 0.19  0.85 1.18 0.99 0.65 0.19  -0.05 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.2404 0.8 1.2 1.13 0.96 1.18  0.85 1.2 1.13 0.96 1.18  -0.05 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.2403 0.8 1.2 1.13 0.96 1.17  0.85 1.2 1.13 0.96 1.18  -0.05 0.00 0.00 0.00 -0.01 

South Slough Mainstem 0.2402 0.81 1.2 1.13 0.96 1.17  0.85 1.2 1.13 0.96 1.17  -0.04 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.24 0.81 1.2 1.13 0.96 1.19  0.84 1.2 1.13 0.96 1.19  -0.03 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.087 0.61 1.14 1 0.81 1.23  0.63 1.14 1 0.81 1.23  -0.02 0.00 0.00 0.00 0.00 

South Slough Mainstem 0.086 0.61 1.14 0.95 0.75 1.13  0.63 1.14 0.95 0.75 1.13  -0.02 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 18.003 6.83 8.4 9 9.67 10.18  6.83 8.4 9 9.67 10.18  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 18.002 6.83 8.4 9 9.67 10.18  6.83 8.4 9 9.67 10.18  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 17.857 6.55 7.81 8.3 8.87 9.3  6.55 7.81 8.3 8.87 9.3  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 17.59 4 4.66 4.86 5.09 5.26  4 4.66 4.86 5.09 5.26  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 17.327 6.54 8.23 8.65 9.03 9.26  6.54 8.23 8.65 9.03 9.26  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 17.029 8.22 7.98 7.79 7.63 7.54  8.22 7.98 7.79 7.63 7.54  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 16.691 8.03 8.06 8.16 7.93 7.79  8.03 8.06 8.16 7.93 7.79  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 16.119 2.9 3.62 3.75 3.79 3.8  2.9 3.62 3.75 3.79 3.8  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 15.722 4.51 4.37 4.37 4.32 4.25  4.51 4.37 4.37 4.32 4.25  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 15.56 5.44 6.59 6.87 6.96 6.97  5.44 6.59 6.87 6.96 6.97  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 15.209 7.61 9.04 9.47 9.9 10.19  7.61 9.04 9.47 9.9 10.19  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 14.786 5.53 5.79 5.91 6.01 6.08  5.53 5.79 5.91 6.01 6.08  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 14.539 5.42 5.32 5.34 5.31 5.28  5.42 5.32 5.34 5.31 5.28  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 14.5 7.35 7.26 7.08 6.97 6.91  7.35 7.26 7.08 6.97 6.91  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 14.252 5.43 5.7 5.73 5.83 5.95  5.43 5.7 5.73 5.83 5.95  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 13.962 6.89 8.21 8.64 9 9.26  6.89 8.21 8.64 9 9.26  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 13.561 7.6 9.16 9.75 10.27 10.62  7.6 9.16 9.75 10.27 10.62  0.00 0.00 0.00 0.00 0.00 
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Stillaguamish Arly to I5 13.13 5.43 5.99 6.16 6.3 6.39  5.43 5.99 6.16 6.3 6.39  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 12.848 6.74 7.43 7.59 7.7 7.77  6.74 7.43 7.59 7.7 7.77  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 12.607 6.28 6.94 7.05 7.12 7.15  6.28 6.94 7.05 7.12 7.15  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 12.228 4.19 4.51 4.58 4.64 4.68  4.19 4.51 4.58 4.64 4.68  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 11.863 6.47 5.11 4.7 4.41 4.25  6.47 5.11 4.7 4.41 4.25  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 11.508 7.13 8.87 9.33 9.67 9.87  7.13 8.87 9.33 9.67 9.87  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 11.419 8.23 10.48 11.11 11.6 11.87  8.23 10.48 11.11 11.6 11.87  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 11.238 7.6 9.44 9.96 10.35 10.57  7.6 9.44 9.96 10.35 10.57  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Arly to I5 11.175 6.78 8.42 8.85 9.16 9.34  6.78 8.42 8.85 9.16 9.34  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 11.092 5.77 7.29 7.55 7.77 7.89  5.77 7.29 7.55 7.77 7.89  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 11.091 5.77 7.29 7.56 7.77 7.89  5.77 7.29 7.56 7.77 7.89  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 10.987 5.82 7.2 7.41 7.56 7.64  5.82 7.2 7.41 7.56 7.64  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 10.809 5 6.29 6.47 6.6 6.65  5 6.29 6.47 6.6 6.65  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 10.458 3.74 3.61 3.61 3.62 3.63  3.74 3.61 3.61 3.62 3.63  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 10.284 3.42 3.32 3.25 3.2 3.16  3.42 3.32 3.25 3.2 3.16  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 10.114 3.76 3.94 3.91 3.88 3.84  3.76 3.94 3.91 3.88 3.84  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 9.76 4.67 4.22 3.9 3.63 3.46  4.67 4.22 3.9 3.63 3.46  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 9.414 3.66 4.53 4.43 4.26 4.1  3.66 4.53 4.43 4.26 4.1  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 9.248 4.37 5.47 5.52 3.55 2.65  4.37 5.47 5.52 3.55 2.65  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 8.991 6.6 4.74 4.69 3.5 4.52  6.6 4.74 4.69 3.5 4.52  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 8.727 4.43 6.18 6.5 6.7 6.8  4.43 6.18 6.5 6.7 6.8  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 8.341 3.01 4.14 4.41 4.58 4.68  3.01 4.14 4.41 4.58 4.68  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 8.095 4.78 5.53 5.8 6.08 6.27  4.78 5.53 5.8 6.08 6.27  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 7.918 4.17 4.43 4.59 4.77 4.9  4.17 4.43 4.59 4.77 4.9  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 7.759 4.38 5.01 5.28 5.56 5.77  4.38 5.01 5.28 5.56 5.77  0.00 0.00 0.00 0.00 0.00 
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Stillaguamish Upper 7.717 4.38 4.98 5.24 5.52 5.72  4.38 4.98 5.24 5.52 5.72  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 7.536 3.46 3.64 3.74 3.85 3.94  3.46 3.64 3.74 3.85 3.94  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 7.241 3.53 3.5 3.48 3.48 3.48  3.53 3.5 3.48 3.48 3.48  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 7.08 4.03 3.93 3.9 3.87 3.83  4.03 3.93 3.9 3.87 3.83  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 6.903 3.9 3.37 3.21 3.06 2.95  3.9 3.37 3.21 3.06 2.95  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 6.734 3.13 2.59 2.4 2.25 2.11  3.13 2.59 2.4 2.25 2.11  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 6.472 3.69 4 4.14 4.29 4.39  3.69 4 4.14 4.29 4.39  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 6.394 5.33 5.72 5.92 6.16 6.32  5.33 5.72 5.92 6.16 6.32  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 6.344 2.42 2.5 2.56 2.65 2.71  2.42 2.5 2.56 2.65 2.71  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 6.297 2.21 2.28 2.34 2.42 2.48  2.21 2.28 2.34 2.42 2.48  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Upper 6.296 2.21 2.28 2.34 2.42 2.48  2.21 2.28 2.34 2.42 2.48  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 6.102 5.64 6.13 6.25 6.34 6.4  5.64 6.13 6.25 6.34 6.4  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 6.101 5.88 6.89 7.18 7.43 7.59  5.88 6.89 7.18 7.43 7.59  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 5.735 4.84 5.64 5.86 6.03 6.15  4.84 5.64 5.86 6.03 6.15  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 5.457 6.45 7.42 7.66 7.85 7.98  6.45 7.42 7.66 7.85 7.98  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 5.117 6.57 7.44 7.65 7.81 7.92  6.57 7.44 7.65 7.81 7.92  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 4.932 4.46 5 5.12 5.23 5.3  4.46 5 5.12 5.23 5.3  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 4.782 5.49 6.11 6.26 6.37 6.45  5.49 6.11 6.26 6.37 6.45  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 4.417 6.58 6.97 7.05 7.12 7.16  6.58 6.97 7.05 7.12 7.16  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 4.219 5.55 5.82 5.88 5.93 5.96  5.55 5.82 5.88 5.93 5.96  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 3.968 6.45 6.97 7.08 7.17 7.22  6.45 6.97 7.08 7.17 7.22  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 3.69 6.29 6.69 6.77 6.84 6.88  6.29 6.69 6.77 6.84 6.88  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 3.242 7.33 7.6 7.66 7.69 7.72  7.33 7.6 7.66 7.69 7.72  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 2.931 6.76 6.96 7 7.03 7.05  6.76 6.96 7 7.03 7.05  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 2.868 5.66 5.89 5.93 5.96 6  5.66 5.89 5.93 5.96 6  0.00 0.00 0.00 0.00 0.00 



 

Appendix A 
  

River Reach River Sta 
Existing (Violation) Conditions Max Vel (ft/s)  Proposed (Mitigation) Conditions Max Vel (ft/s)  Difference (Proposed-Existing) 

Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100  Q2 Q10 Q25 Q50 Q100 

Stillaguamish Norman Rd 2.524 6.72 6.95 6.99 7.02 7.04  6.72 6.95 6.99 7.02 7.04  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 2.09 6.17 6.26 6.27 6.28 6.29  6.17 6.26 6.27 6.28 6.29  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 2.06 6.62 6.71 6.72 6.73 6.74  6.62 6.71 6.72 6.73 6.74  0.00 0.00 0.00 0.00 0.00 

Stillaguamish Norman Rd 1.967 6.49 6.54 6.55 6.55 6.55  6.49 6.54 6.55 6.55 6.55  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 1.632 0.39 0.56 0.49 0.43 0.41  0.39 0.56 0.49 0.43 0.41  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 1.631 0.15 0.15 0.51 0.44 0.42  0.15 0.15 0.51 0.44 0.42  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 1.49 0.22 0.65 0.49 0.3 0.26  0.22 0.65 0.49 0.3 0.26  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 1.34 0 0.41 0.5 0.55 0.55  0 0.41 0.5 0.55 0.55  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 1.273 0.8 1.53 1.79 1.92 1.97  0.8 1.53 1.79 1.92 1.97  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 1.149 0.32 0.72 0.69 0.57 0.36  0.32 0.72 0.69 0.57 0.36  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 1.02 0.09 0.5 0.48 0.38 0.22  0.09 0.5 0.48 0.38 0.22  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 0.821 0.02 0.07 0.03 -0.04 -0.12  0.02 0.07 0.03 -0.04 -0.12  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 0.654 0.37 1.09 1.1 0.81 0.74  0.37 1.09 1.1 0.81 0.74  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 0.527 0.32 0.99 1.22 1.61 1.92  0.32 0.99 1.22 1.61 1.92  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 0.325 0.82 1.31 1.2 1.2 1.22  0.82 1.31 1.2 1.2 1.22  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 0.151 0.5 0.65 0.56 0.6 0.64  0.5 0.65 0.56 0.6 0.64  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 0.017 0.8 1.24 1.39 1.6 1.73  0.8 1.24 1.39 1.6 1.73  0.00 0.00 0.00 0.00 0.00 

Thomsen Slough Mainstem 0.016 0.82 1.37 1.53 1.67 1.77  0.82 1.37 1.53 1.67 1.77  0.00 0.00 0.00 0.00 0.00 
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Appendix B: Cascade Surveying Existing (Violation) and Proposed Grading Plans for Arlington 
Motor Inn. 


















